The goal of habitat restoration is to provide environmental conditions that promote the maintenance and growth of target populations. But rarely is it considered how the allocation of resources influences the diversity of phenotypes in these populations.
Introduction
The physical alteration of aquatic habitats is a primary cause for the decline of native fish populations (e.g. Neves and Angermeier, 1990; Moyle, 1994) . Examples of affected species are numerous, ranging from commercially important species such as Pacific salmon (for review, see Levin and Schiewe, 2001) to desert pupfishes (Minckley and Deacon, 1991) and other lesser known natives (e.g. Modoc sucker, Catostomus microps, Moyle, 1976; Razorback sucker, Xyrauchen texanus, Minckley et al., 1991a; Colorado pikeminnow, Ptychocheilus lucius, Tyus, 1991; spotfin chub, Cyprinella monacha, Jenkins and Burkhead, 1984) . Modifications for flood control, agriculture, and hydroelectric facilities are only a few examples of anthropogenic alterations that dramatically change the physical structure of aquatic habitats, resulting in the decline or extinction of native fishes. Such habitat modifications alter the quantity, quality, and distribution of resources that individuals in a population need for survival and reproduction.
Habitat restoration, in turn, aims to replenish these resources and preserve populations after anthropogenic environmental change. But what is the best way to engineer habitats to support self-sustaining populations? The goal of any restoration effort is to provide the environmental conditions that promote the maintenance and growth of the target population. Restoring fish habitat spans from replenishing substrate and shelter (by providing sand, gravel, boulders, logs) to modifying water flow. Project managers tend to decide on restoration plans by determining the minimum habitat structure required for successful spawning (e.g. Johnston, 1999) , or by choosing to restore just those habitat types that support the highest density of individuals. For instance, habitat restoration for juvenile coho salmon (Oncorhynchus kisutch) often focuses on constructing pools (Flosi et al., 1998) because pools support the highest densities of juveniles. As a result, phenotypes that survive well in pools are favored. While we 0006-3207/02/$ -see front matter # 2002 Elsevier Science Ltd. All rights reserved. P I I : S 0 0 0 6 -3 2 0 7 ( 0 2 ) 0 0 3 4 3 -9
Biological Conservation 112 (2003) [435] [436] [437] [438] [439] [440] [441] [442] [443] [444] [445] www.elsevier.com/locate/biocon use this case as an example, it is rather typical for restoration efforts to be unintentionally tailored to only a subset of the population. These efforts are geared to increase populations quickly, but they may overlook other phenotypes that only develop in low-density habitats (Puckett and Dill, 1985; Nielsen, 1992) . Because we rarely know which habitats are yielding fish that will eventually survive to reproduce, restoration efforts that are limited to constructing only a few types of habitat may be less effective at restoring species over the long-term.
In the simplest sense, the viability of a population depends on the ability of its members to survive and reproduce. This ability is impacted by phenotypic variation because different phenotypes approach the problems of survival and reproduction in different ways. Examples where variation in phenotypic expression occurs as a result of differences in resource distribution are common (e.g. Witte et al., 1990; Mittelbach et al., 1999; Sku¨lason et al., 1999) . Yet, restoration workers are rarely concerned with how changing the distribution and availability of resources affects the phenotypes expressed by a population. We suggest that restoration planners consider manipulating resources to explicitly manage the expression of phenotypes. We call this approach phenotype management.
Phenotype management is essentially a bet-hedging strategy that ensures the persistence of a population in the face of environmental uncertainty. Phenotype management can work in several ways. By promoting phenotypic variability, we can increase the probability that some individuals will survive drastic changes in the environment. One way to promote phenotypic variety is to create heterogeneous habitats because when habitats are variable, individuals use them in different ways. Thus, when environmental change alters specific components of the habitat, individuals are affected to different degrees and face different probabilities of surviving the changes that have been imposed. An obvious economic analogy is the prudent investor who builds a diversified portfolio to safeguard a capital investment against unpredictable change. Investing in a single stock, however, may offer the highest returns when the market is predictable. With respect to phenotypic management, the currency of those returns comes in the form of survivorship of individuals within a population. Whether or not to diversify the phenotypic portfolio will depend on the particular species in question and the predictability of the environment.
Here we illustrate a framework for managing phenotypic diversity to meet the specific goals of any habitat restoration project. To use phenotype management to restore native species, the effects of habitat manipulations on the expression of phenotypes must be considered. This approach requires integrative thinking across multiple disciplines, from developmental biology to ecology and population biology; the emphasis is as much on understanding processes as documenting outcomes.
Phenotypic variation and population persistence
As humans, we have the ability to rapidly alter environments. We can remove the forest canopy surrounding a stream in a matter of days, even though that same canopy took decades to become established. This alteration immediately increases the temperature and silt composition of the stream habitat. We dam even the largest rivers in only a few years, converting fast-flowing waterways into stagnant reservoirs and sluggish canals. These and other anthropogenic alterations rapidly transform the selective pressures on organisms, frequently within a single generation.
The range of phenotypic variation within a population plays a critical role in whether the population continues to persist in the face of these alterations, or is driven to extinction. When the environment changes, some phenotypes survive better than others (e.g. Boag and Grant, 1981) . These initial effects of selection occur within a single generation. This idea is often referred to as ''phenotypic selection'' and does not require genetic variation (e.g. Endler, 1986) . Because phenotypic selection removes those phenotypes that are poorly fit to the environment, the degree of phenotypic diversity in a population plays a role in whether that population persists in the face of environmental change. Even if this variation is not heritable, it is still an important component of a population's viability. For these reasons conservation biologists must consider how habitat shapes the expression of phenotypes, and avoid restoring habitats to support only a limited range of phenotypes.
Recent experimental evidence illustrates how variation in habitat shapes morphological (e.g. Cichlasoma managuense, Meyer, 1987; Gasterosteus aculeatus, Day et al., 1994) , behavioral (e.g. Poecilia reticulata, Rodd and Sokolowski, 1995; Salmo salar, Metcalfe and Thorpe, 1992) , and life history phenotypes (e.g. Poecilia latipinna, Trexler et al., 1990) . Populations of the pumpkinseed sunfish, Lepomis gibbosus, for instance, exhibit significant variation in feeding morphology. In these fish, individuals from different populations can differ almost three-fold in the size of jaw muscles used for crushing hard prey (Mittelbach et al., 1992) . The size of these muscles positively correlates with the availability of gastropods in a habitat, which is modified by the abundance and distribution of prey, as well as the degree of competition among sunfish. Yet these phenotypic differences disappear when pumpkinseeds from different populations are reared under identical environmental conditions. However, raising fish on either a diet with or without gastropods generates large differences in jaw morphology (Mittelbach et al., 1999) . Thus, these phenotypic differences between pumpkinseed populations are a response to developing in environments where resources differ.
Because the distribution of resources in a habitat drives the expression of phenotypes, habitat restoration will directly affect the phenotypes seen in a population. For example, it is well established that when resources are clumped in space, some individuals can defend the resources thereby leading to unequal resource acquisition among individuals (Brown, 1964) . In this case, variation in phenotypes is likely to occur as a result of either differential acquisition of resources (e.g. Ryer and Olla, 1995) , or because individuals adopt alternative tactics to acquire those resources (e.g. Puckett and Dill, 1985; MacLean et al., 2000) . Conversely, when resources are evenly distributed, they are difficult for an individual to defend, and resource acquisition is likely to be similar among population members. Recent evidence also suggests that evenly distributed resources reduce phenotypic variation (e.g. Watters and Nevitt, unpublished data).
Given that variation in resources can generate phenotypic diversity, environmental changes that remove or limit this resource variation are likely to eliminate some phenotypes from a population. This idea is illustrated in Fig. 1 . Here we have constructed a simple model that calculates the proportion of a population that is likely to survive an unpredictable environmental change. The underlying assumptions of our model are that (1) similar phenotypes use a habitat in similar ways and (2) Fig. 1 . Comparison of the response of populations with either a broad or a narrow phenotypic distribution (A) to stochastic environmental change. Change removes members from the standing population by restricting the phenotypes that can survive in the modified environment (B). In this model, the probability of a particular individual surviving is determined by the phenotypic boundaries, x 1 and x 2 . The position of these boundaries is randomized in the model. Multiple runs of this model suggest that populations with a narrow phenotypic distribution are more likely to be forced to extinction, while populations with a broad phenotypic distribution are more likely to persist following a random change in selective pressures (C). dissimilar phenotypes will use a habitat, or its components, in dissimilar ways. The model imposes random environmental changes that eliminate some phenotypes from the population because in real life situations, such environmental change often limits the resources available. Fig. 1A shows results from two populations: one with a broad distribution of phenotypes and one with a narrow distribution of phenotypes. Multiple runs of this model illustrate that populations with a broad phenotypic distribution are more likely to persist following a random change in selective pressures, whereas those with a narrow phenotypic distribution frequently go extinct under similar circumstances ( Fig. 1B,C ).
As this model illustrates, the proportion of a population that survives selection is a critical parameter, especially for small populations. Following the initial selection of phenotypes, sexual reproduction generates new combinations of genes which contribute to the expression of novel phenotypes in the altered environment, some of which may have high fitness. But if the environment changes faster than the population can behaviorally or otherwise adapt, it may quickly go extinct, regardless of how much genetic variation is present. Since we rarely foresee how environmental conditions will change, predicting shifts in the relative fitness of different phenotypes is problematic. Preserving a broad range of phenotypes could thus prevent a significant decline in the population.
Phenotypes and reproductive success
A critical concern to conservation biologists is to preserve the reproductive capacity of endangered populations by maintaining a high number of reproductive individuals (i.e. large effective population size, N e ; Hedrick and Kalinowski, 2000) . One way to do this is to identify factors that contribute to variation in reproductive success for the population in question. Theoretic studies suggest that when variance in reproductive success among individuals in a population is high, N e drops below the total population size ( Fig. 2 ; Nunney, 1993; Hedgecock, 1994; Parker and Waite, 1997) . Here, only a few individuals are monopolizing reproduction. In threatened or endangered populations that are already small, restoration efforts that increase the variance in reproductive success can push N e even lower, causing further loss of genetic diversity. Under these conditions, it is particularly important to identify environmental factors that affect variation in reproductive success among members of a population.
For example, in most species the variation in reproductive success is higher among males than females (e.g. Andersson, 1994) . This variation occurs because some males have a greater ability than other males to defend females or the resources needed to reproduce successfully (Taborsky, 2001) . For example, in the African cichlid Lamprologus callipterus, females lay their eggs in the empty shells of gastropods. Males of this species collect the shells in a nest and defend their nest against other males. Larger males are able to gather and defend more shells than smaller males, and thus acquire more matings (Sato, 1994) . This difference in the ability to horde shells creates a high variance in male reproductive success.
In other fishes, including many species threatened with extinction, males express alternative reproductive phenotypes (Table 1) . These alternative reproductive phenotypes vary in morphological, behavioral, or life history characteristics (for review, see Taborsky, 1994) and can decrease the variance in reproductive success among males (Jones et al., 2001) . For example, in the sand goby (Pomatoschistus minutus), some males establish and control nests where females lay their eggs, while other males attain mates by sneaking into these nests. Genetic analyses have shown that a high percentage of nests contain eggs fertilized by males other than the owner (Jones et al., 2001) . Thus, sneaking into the nest is a successful tactic that decreases the variation in reproductive success among males.
In most published examples, the expression of alternative reproductive phenotypes depends on the social and environmental conditions that an individual experiences during development (for review, see Gross, 1996) . A number of studies have examined how specific ecological factors alter the expression of reproductive phenotypes within populations. For example, density (Kodric-Brown, 1986; Kodric-Brown, 1988a) , the sex ratio of conspecifics (Kodric-Brown, 1988b; Carroll and Corneli, 1995) and the distribution of male body size (Danylchuk and Tonn, 2001) can influence the expression Fig. 2 . Relationship between the variance in male reproductive success in a population and that population's effective size (N e ). Adapted from Parker and Waite (1997) . of reproductive phenotypes. Unfortunately, directly manipulating many of these factors in a management context is untenable. For example, selectively removing individuals from a population might be detrimental if the density is already low. Other factors, however, are more accessible to conservation efforts. We and others have suggested that changing the distribution of resources leads to a cascade of effects which can influence the demographics of populations with predictable outcomes (e.g. Kokko et al., 2001; Watters and Nevitt, unpublished data) . Because resources are easy to manipulate and influence population demographics, we will focus our discussion on structuring habitats to manage phenotypic variation.
Structuring habitats to manage phenotypes: experimental approaches
Identifying how environmental factors affect the development and reproductive success of individuals in a population is a formidable task, but much headway (Klatt and Smith, 1980) a Although many populations of the taxon are stable, some populations or subspecies of the taxon require protection with endangered, threatened, or special status. b Species listed here under family Cyprinidae are currently stable, although numerous other species within this taxon require protection with endangered, threatened, or special status.
can be made with simple experimental approaches. Here we discuss how the management of phenotypes might inform efforts to preserve two endangered taxa which span the spectrum of conservation challenges: Pacific salmon (Oncorhynchus spp.) and desert pupfishes (Cyprinodon spp.). The cultural and economic importance of Pacific salmon drives significant financial support for conservation efforts, even in the face of only minor successes. For pupfish, apathy and the increased use of aquifers have hindered efforts to preserve the many endemic populations in the southwestern deserts of North America (Pister, 1993) . Both species show discrete variation in male reproductive phenotypes. These alternative phenotypes are ''condition-dependent'': their frequency in a population depends on the distribution of resources in the environment. Because the premise of phenotype management is to use resources to manage phenotypes, salmon and pupfish provide clear examples of how phenotype management can be used in real life situations.
Pacific salmon
Populations of Pacific salmon (Oncorhynchus spp.) have severely declined throughout their native range. There are several causes for these declines, but the alteration of freshwater habitats is frequently cited as a leading contributing factor, especially in the southern portion of their range (e.g. Brown et al., 1994; Yoshiyama et al., 1998; Levin and Schiewe, 2001) . Freshwater salmon habitats have been severely degraded by many land-use practices. Mining, timber harvesting, and farming alter water flows and increase sediment run-off. Dams block the down-and up-river migrations of salmon moving between their natal streams and the ocean.
The efforts to conserve salmon are as diverse as the causes of their decline. Each year, millions of salmon are produced in hatcheries to supplement wild populations. Juveniles attempting to migrate from their natal streams to the ocean are rerouted through bypasses, or even shuttled around barriers in barges. These efforts have been partially successful, but require constant ''hands-on'' labor in order to work. In many cases, the rehabilitation of freshwater habitats may be the only way to restore self-sustaining populations of salmon.
Freshwater habitat directs juvenile growth and the expression of phenotypes in salmon (for review, see Metcalfe, 1998) . The males of many species exhibit alternative reproductive phenotypes that differ in age at maturity (Groot and Margolis, 1991) . In coho salmon (Oncorhynchus kisutch), for example, males develop into either a large hooknose or a small jack reproductive phenotype (Fig. 3A) . Once an individual adopts either a hooknose or jack phenotype, the developmental trajectory cannot be reversed. This trajectory is based on an individual's body condition-a parameter intimately tied to juvenile growth rates in freshwater streams. Small juvenile males mature as hooknoses. They spend 1 1 2 -2 years in the ocean, become sexually mature at 2 1 2 À 3 years of age, and fight for access to females in the spawning streams. In contrast, juvenile males who attain the largest sizes in freshwater habitat tend to mature early as jacks. These fish return to spawn one year earlier than hooknoses. Jacks do not fight for access to females but hide to avoid conflicts with hooknosed males. Jacks spawn by darting into a female's nest (redd) during oviposition.
Though jacks are often overlooked, the occurrence of alternative male phenotypes in a salmon population is critical to consider in developing conservation strategies. Jacks insure that a particular cohort will persist despite unfavourable conditions in the ocean or in spawning streams. Because these fish spend significantly less time than hooknoses in the ocean, stochastic changes in the ocean environment are less likely to eliminate an entire cohort if that cohort expresses both jack and hooknose phenotypes. Similarly, if freshwater spawning conditions are poor in a particular year, some members of a cohort may still reproduce successfully in an alternative year. In addition, because jacks spawn in a different year than hooknoses of their cohort, jacking allows regular genetic exchange between generations to increase the N e of the population (Nunney, 1993) . These key concerns are overshadowed by the economic and popular appeal of big fish, but clearly jacks are critical players in maintaining healthy populations over the long term.
With respect to phenotype management, recent experimental evidence suggests that the structural conditions of a juvenile habitat influence the frequency of early sexual maturation in coho salmon (Watters and Nevitt, unpublished data). In wild streams, juveniles tend to occupy either riffles or pools. We simulated these habitat types in the laboratory and followed the growth rates of tagged individuals until sexual maturation. We found that the riffle treatment promoted greater variation both in growth rates and in the timing of sexual maturation as compared to the pool treatment. Juveniles reared in the riffle treatment were more likely to mature as jacks than those reared in the pool treatment ( Table 2) .
The results of these experiments are compelling in suggesting that habitat restoration may also influence growth rate and the expression of alternative male phenotypes in natural populations. An idea that needs to be further explored is that the quality of juvenile feeding territories in the wild will affect the probability of early maturation by influencing growth rates (see also Metcalfe, 1998) . Juvenile salmon feed mostly on insect larvae adrift in the stream current. In pools, water flows uniformly, and drifting food is distributed throughout the entire pool-reach. Because resources are not defendable, individuals should grow at similar rates. However, in riffles, water flow is turbulent and food is unevenly channeled through the riffle-reach. This uneven distribution of food may allow some juveniles to establish foraging territories and grow more quickly than those that cannot (Fausch, 1984; Sloman et al., 2000) . While the link between territoriality and growth rate has not been rigorously established, our data clearly indicates that rapidly growing fish are more likely to mature early as jacks (Watters and Nevitt, unpublished data).
If a higher proportion of jacks are produced in riffles than in pools under natural circumstances, it should be possible to shift the frequency of jacks and hooknoses in a population by altering the proportion of these two reaches within a stream. In support of this idea, it has been shown that creeks with a higher riffle:pool ratio produce more fast-growing juveniles (Nislow et al., 1999) . Logically, we might expect a higher proportion of early-maturing males in these creeks than in those with low riffle:pool ratios. Clearly habitat variation in a watershed generates phenotypic diversity among juvenile salmon. How we choose to restore a salmon stream will affect that diversity and is a valuable topic of research for conservation management.
Desert pupfishes
Pupfishes (Cyprinodon spp.) of southwestern North America occupy aquatic habitats isolated by the surrounding desert. These habitats are diverse and range from small, freshwater springs to intermittent, saline streams. Dams and diversions to support irrigation, flood control projects, and extensive ground water pumping have modified permanent water sources in the desert. These modifications have already caused the decline and extinction of many populations of pupfish, Fig. 3 . Alternative reproductive phenotypes in males of (A) coho salmon, Oncorhynchus kisutch, and (B) pupfish, Cyprinodon spp. Male coho salmon exhibit either an early-maturing jack or a late-maturing hooknose phenotype (A: adapted from Gross, 1985) that are irreversible following early development. Pupfish males may repeatedly switch between a territorial, floater, or sneaker phenotype throughout their life (B). and most of the remaining populations are in danger of extinction (Minckley et al., 1991b) . Efforts to conserve the remaining populations have included propagating fish in captivity (Johnson and Jensen, 1991) and constructing artificial refugia (Baugh and Deacon, 1988; Winemiller and Anderson, 1997) . While these approaches have had limited success, the only long-term solution may be to rehabilitate altered habitats (Soltz and Naiman, 1978) .
Pupfish have generally been categorized into three reproductive phenotypes: (1) a territorial phenotype, (2) a floater or satellite phenotype, and (3) a sneaker phenotype (Fig. 3B : Barlow, 1961; Soltz, 1974; Kodric-Brown, 1986 ). These phenotypes are flexible, and an individual may change between them many times during his lifetime depending on the current ecological conditions (Kodric-Brown, 1986 , 1988a . Territorial males are deep blue, and defend an area of the substrate from intrusions by other males (Barlow, 1961; Soltz, 1974; Kodric-Brown, 1977) . Laboratory experiments have shown that territorial males have a higher reproductive success than the other phenotypes (Kodric-Brown, 1986) . Like territorial males, floater males are also pigmented blue. These fish do not defend a territory; instead, they cruise between the territories of other males or hover in the water column above another male's territory. Floater males spawn with females while territorial males are engaged in agonistic behaviors or spawning in a different location on the territory. Finally, the ''sneaker'' phenotype retains the cryptic, brown coloration of juveniles. Sneakers reside in mixed groups with females and juveniles in areas of the habitat that are not being used for reproduction. These males spawn surreptitiously, either in a group with a female and a territorial or floater male, or alone with a female when territorial males are otherwise engaged (Kodric-Brown, 1986) .
Pupfish males establish reproductive territories over substrates composed of rocky embankments, dense algal clumps, and sandy bottoms with rocks and plant debris (Barlow, 1961; Soltz, 1974; Kodric-Brown, 1977 , 1978 . Exposed, rocky substrates are the favored oviposition sites for female pupfish (Ludlow et al., 2001) . They spawn less frequently on homogeneous substrates such as sand or silt. As a result, males that occupy territories over rocky, heterogeneous substrates have a significantly higher reproductive success than males holding territories over the bare, sandy bottom (Kodric-Brown, 1977; Ludlow et al., 2001) . Field studies of the Pecos pupfish, Cyprinodon pecosensis, have shown that the largest males occupy territories over topographically heterogeneous areas of the substrate (Kodric- Brown, 1977 Brown, , 1978 . The territories of these large males contain considerable amounts of exposed rock with scattered algal patches comprising a significant proportion of the territory area. Smaller males are relegated to territories with a higher proportion of bare sandy regions. Floaters favor the territories of males with the highest spawning rates (Kodric-Brown, 1986 ). There is evidence that changing the physical structure of a habitat by altering the number and quality of available territories can influence the allocation of spawnings among males in a population. Kodric-Brown (1978) showed that changing the availability of heterogeneous substrate alters the number of territorial males in a wild population of C. pecosensis. Introducing large rocks onto bare, sandy areas of habitat induced previously non-territorial males to establish reproductive territories over the rocks. The repeated introduction and removal of the same rocks into different parts of a habitat resulted in fish establishing territories of similar size and location over each rock. These results suggest that the distribution and number of territorial pupfish males in a population is dependent on the physical characteristics of the environment.
Given that the physical structure of a habitat drives individuals to adopt particular reproductive phenotypes, we should consider constructing habitats to achieve explicit frequencies of these phenotypes. Here the mechanism is behavioral: if more males defend reproductive territories, then reproductive success will be distributed more evenly among males in the population. As Fig. 4 illustrates, we can increase the number of territorial males by increasing the proportion of heterogeneous substrate in a habitat. These manipulations should decrease the variance of reproductive success among males because more males should hold territories over the type of spawning substrate that is preferred by females. This simple manipulation thus leads to a more even allocation of spawnings among males, because a small proportion of the largest males can no longer monopolize the preferred substrate for oviposition. Fig. 5 further illustrates that we may be able to alter N e simply by increasing the number of territorial males in a population. The ability to maintain a high N e is significant given that desert pupfish often occur in small and isolated populations which show little genetic diversity (Meffe and Vrijenhoek, 1988; Echelle and Dowling, 1992; Turner, 1998, 1999) .
Conclusion
The fundamental goal of any restoration project is to replenish the resources that are necessary for the successful survival and reproduction of the target population. Previous restoration approaches have aimed at restoring resources but have given little consideration to how resource distributions affect the demography of target populations. With phenotype management we go a step further and consider how the distribution and quality of resources within a habitat shape the expression of phenotypes.
Our discussion has focused on salmon and pupfish. With salmon, we have emphasized how habitat structure influences food distribution and subsequent growth and timing of sexual maturation; with pupfish we have illustrated how altering spawning habitat shapes the allocation of reproductive success. To apply phenotype management to other species, a first step is to identify a critical resource that affects the expression of phenotypic Fig. 5 . Phenotypic distribution of male pupfish in a habitat undergoing a change in the availability of spawning substrate. The population's body size distribution does not change when a habitat with (A) little spawning substrate is altered to create a (B) higher availability of spawning substrate, even though the proportion of males that defend reproductive territories changes between habitats. This rise in the number of territorial males shifts the variance in male reproductive success (RS) and increases the population's effective size (N e ) relative to overall population size (N). traits for the target species. For reproductive phenotypes, it might be the availability of high quality breeding territories or nesting sites. For other phenotypic traits, it might be the abundance of a particular type of food (Day et al., 1994; Mittelbach et al., 1999) or the regularity of predators in a habitat (van Buskirk and McCollum, 2000) . We can alter the ability of individuals to utilize a resource by creating temporal or spatial variation in its distribution and quality. When resources vary across a habitat, individuals relying on those resources may express different phenotypes. Using this approach, we can engineer the resource distribution to achieve a particular demography or N e for a population, and increase the likelihood that the population will persist for the future.
